Effects of leukocyte activation on myocardial vascular resistance.
The contribution of the leukocyte, particularly the granulocyte, to the tissue injury resulting from the inflammatory response accompanying organ ischemia is a subject of intense, current interest. Leukocytes are large and viscous cells which adhere to vascular endothelium, and are a source of a variety of toxic and vasoactive substances. There are several lines of evidence indicating their involvement in the development of abnormal and heterogeneous tissue perfusion in a wide variety of pathologic states. They have been implicated in the capillary stasis and no-reflow following hemorrhagic shock, and in ischemia and reperfusion of skeletal muscle, brain, and heart. The mechanisms responsible for the detrimental influence of the granulocyte on tissue perfusion include their inherent rheologic properties, their role in the generation of vascular smooth muscle-constricting substances, and their potential for damaging vascular endothelium. One contributing aspect of the inflammatory response is leukocyte activation by products of the complement cascade. In our in vivo model system, stimulation of the granulocyte with activated complement C5a (intracoronary) is associated with myocardial ischemia and a transient myocardial accumulation of granulocytes. The enhanced generation of thromboxane A2 and leukotrienes appears to be primarily responsible for this increase in coronary vascular resistance.